Abstract-This study aimed to produce a mathematics learning device based on flipped classroom with WEB support that was valid, practical and effective to increase mathematical problem solving abilities. Learning tools developed were learning video, WEB, lesson plan (RPP), worksheets of learners (LKPD). The development model used was Plomp model (preliminary research, prototyping phase, and assessment phase). The subjects of this study were 32 students of class X IPA2 SMAN 01 Kubung, Solok, Indonesia. The instruments used were a validation sheet, questionnaire response of teachers and learners, and test of mathematics learning outcomes. The results showed that learning tools satisfied the valid, practical and effective criteria. Learning devices were said to be valid if they satisfied content and construct validity. The practicality was seen from the ease in using the device by educators and learners. The effectiveness was seen from the test results of the learners who completed more than 70%. The percentage of students who completed the test was 84%.
I. INTRODUCTION
The rapid development of the Internet right now is greatly affecting the world of education. According to the research of the Ministry of Communications and Informatics supported by UNICEF [1] in 2014 conducted on 43.5 million children and adolescents aged [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] in Indonesia on the use of the Internet, it is found about 80% of chosen samples use the internet to search for data and information, especially for school tasks, 70% of them use internet to meet friends online through social media, 65% of them use it to access music or video, and 39% of them use internet to access other sites. The results of the survey show the great interest of learners in finding information about school tasks via the Internet. The strong motivation of learners to use the Internet indirectly forces educators to facilitate learners with learning tools that use the Internet as a medium and learning resources to achieve the competence and the character of education. Onno W Purbo [2] also mentioned the benefits of using the Internet as an effective and efficient learning medium, self-learning media and entertainment media.
One of the technological tools of information and communication used to access internet is a smartphone. According to a survey conducted by the Association of Indonesian Internet Networks (APJII) in collaboration with the Indonesian Polling Institute (LPI) [3] , 63.1 million or 47.6% of them accessed the internet using smartphones. The use of smartphones to access the Internet should also be a concern for education, especially for educators. Educators must be able to create learning tools using smartphones.
The high usage of Internet and smartphone requires educators to develop learning models using the Internet and smartphones. A model that uses the Internet and smartphones is the flipped classroom. Flipped classroom according to Bergmann and Sams [4] is a teaching model where learners prepares the learning by watching video at home and then while learning in the classroom, they use videos for practice, problem solving, discussion and motivation for each learner. The learners can study at home by viewing online or offline learning videos to make them more able to learn at school to build them confidence and self-reliance through practice. Learners can play learning video using a smartphone so they can learn anywhere. According to Enfield [5] , learners in flipped classroom show that they feel more confident about their ability to learn independently.
Videos are given before the learning is started and can be distributed with the help of WEB media and smartphones to learners. Learners who have learned at home are already know what to learn in the classroom and they more ready for the learning. According to Eugenia [6] , learners are better prepared to study in class when they watch learning videos than when they receive a book to read. The discussions about learning videos are not only related with learning materials and routine issues, but also problem-solving to improve learners' problem-solving skills. According to Acedo [7] , reverse classrooms can make learning more effective and creative because educators can observe learner's activities rather than spending time in class delivering all knowledge to the learners. A survey with 400 educators conducted by Shopia online social education platform [8] show that by using the flipped classroom method, 85% of educators report an increase in the leaning of their learners.This is in line with the study [9, 10, 11, 12, 13] .
According to Milman [14] , the weakness of flipped classroom learning is that it is not certain whether all learners will watch the given learning video. To solve this problem, the learning video is uploaded to the web. By using the Web, teachers can know who and for how long the learners watch the video. On the web, there is also a column for learners to comment and rate what they do not understand after watching a learning video so that educators can find a solution before the class begins.
II. METHODS
The type of this research was Research and Development. According to Sugiyono [15] , research and development was a research method used to produce a specific product and test the practicality of the product. The products developed in this research were lesson plan (RPP), student's worksheet (LKPD), video and WEB based on Flipped Classroom to enhance mathematical problem solving ability of students in class X IPA senior high school (SMA). students. Once the product was developed, the testing of validity, practicality and efficiency were done.
The development model of this research used a Plomp model. According to Plomp and Nieveen [16] , Plomp model comprised three phases: the preliminary research phase; the development or prototyping phase; and the evaluation phase. In the preliminary research phase, several activities were conducted, including needs analysis, program analysis, learner analysis and concept analysis. The prototyping phase consisted of prototypes 1, 2, 3 and 4. The prototype 1 consisted of a self-evaluation and (expert examination). Selfevaluation was the evaluation of the video, the Web, the RPP and the LKPD that have been designed by the researchers themselves. After doing the self-evaluation, then the expert examination was done. This examination was done by 5 experts as the validator consisting of 3 experts from mathematics education, i1 expert from educational technology and 1 expert from Indonesian languange. Next, the prototype 2 was one-to-one evaluation. The individual assessment involved three levels of students, namely: upperlevel, moderate level and lower-level learners. Prototype 3 was a small group evaluation. A small group assessment will be conducted in class X consisting of 6 students consisting of 2 high-achiever students, 2 medium-achiever students and 2 low-achiever students. In the prototype 4, a field test was carried out. During the evaluation phase, field trials were conducted in class X SMAN 01 Kubung to assess the practicality and effectiveness of the products. The research data was collected using a validation sheet, educators questionnaire sheets and learners questionnaire sheets, as well as test results from learners' learning outcomes.
III. RESULTS AND DISCUSSION
Based on the observation and interview with the teacher of class X mathematics at SMAN 01 Kubung, it was found that the learners were very weak in problem solving. Educators have never used video and the web as a means of learning. Educators have shown a great interest in using the inverted class mode. On the basis of questionnaires distributed to 30 students, it is found that all students accessed the internet more than 3 times a week, they enjoyed watching videos and also had a smartphone. In this study, researchers produced a learning video for an indicator at each meeting that contained material and examples of problemsolving questions. The researchers also developed a website (matematikakeren.com) used to supervise the activities of learners by watching videos at home. The teacher will know how long the student is watching the learning video at teacher mathematikakeren.com. Learners can also commented on the issues they faced after watching a learning video in the comments column so that educators can find a solution to the problems faced by learners face before learning was began at school. The video and web lessons were developed to be used on smartphone. Other tools developed were LKPD and RPP. LKPD contained problemsolving issues that will be solved by learners at school, while RPP was a learning planner guide that will be used by educators. Examples of learning videos, web and LKPD (Questions and Answers Learners) that have been validated by experts can be seen in Figure 1, Figure 2, Figure 3 , and Figure 4 respectively. Flipped class devices supported with web also met the feasibility criteria [18] . The practicality aspects based on the results of the learners' questionnaires were presented in Table  I . From Table I , it was seen that the average percentage of practicality questionnaires per learner was in a very practical category. The results of the educator's assessment of the practicability after using the inverted learning device in the classroom were presented in Table II . Based on the evaluation board of educators in Table II , it can be seen that the learning tools developed was in very practical category. The effectiveness of the pedagogical devices was based on the competence of the learners acquired during the learning process. This was seen from the classical completeness acquired by learners of the three aspects, namely: knowledge; attitude; and skills. Based on the field trials that were conducted, classroom-based learning tools on vector material were in effective criteria. This can be seen from cognitive mathematical test showing that over 70% of learners have reached KKM. Affective learning outcomes achieved an average percentage of 84%. Thus, it can be said that the classroom-based mathematics learning tool assisted by the Internet was effective.
IV. CONCLUSION
The web-assisted inverted class tools developed in this study met the criteria of validity, practicality and efficiency. The Plomp model used in this research consisted of three steps, which was very useful in the development of learning tools of the web-assisted flipped classroom. Inverse classbased learning formed the active character of learners during the learning process. Learners became more active in classroom because they have learned at home by watching video learning. The learning process done by learners at home can be monitored by the teacher as the website provided a report of activities done by learners in it.
